The Base Friction Method (BFM) is used to simulate the movement of continuous strata and it gives useful means to observe the process of roof falls. The Modified Base Friction Method (MBFM) was developed to simulate the movement of jointed rock mass by applying the horizontal force by using springs to BFM. As a model material for simulating the jointed rocks, sugar pieces were used. The process of roof collapse was photographed.
Introduction
The 
Experimental Procedure
The sugar pieces were set with varying the following factors; 1) arrangement of the sugar pieces 2) joint distance between adjacent layers 3) horizontal pressure. The longer side of the piece was placed parallel to the horizon. The horizontal pressure was given with the same value independent to the depth from the surface.
Thin papers were set between the sugar pieces and the springs for the fine adjustment of the horizontal pressure. The belt was moved with a speed of about 0.5 cm/sec. The process of roof collapse was photographed. After the sugar pieces have reached an equilibrium state and no more movement of the pieces has been observed, the height of fallen roof was measured. The height of sugar pieces layers in this experiment was about 26cm.
Definition
In this study the following symbols and words are used.
The units of pressure and specific weight shown below mean per unit thickness of the pieces. (Fig.  12) . the other physical properties are calculated as in Table 1 . For example, in this experiment the pressure of 10g/cm for 
Roof Collapse Pattern
From the observation of many photographs taken in the experiment, it was seen that the most important behavior which brought to the roof fall was separation of roof layer exposing to the roadway.
As for the horizontal layer, depending upon the number of sugar pieces composing the effective roof span, the following three roof collapse patterns were observed (Fig. 14) . In Fig. 14, (a) shows the symmetrical collapse for the even number of pieces composing the effective span, (b): symmetrical collapse for the odd number of pieces composing the effective span, (c): asymmetrical collapse for the odd number of pieces composing the effective span.
Sometimes these collapse patterns occured for not only one layer but also for the lower two or three layers together exposing to the roadway. The most probable part to begin collapsing is the middle of the roof and when the forces act completely symmetrically the roof collapse pattern is also symmetrical. For a inclined layer, the roof collapse begines at lower side from the middle of the roof (see Fig. 7h ).
Fracture Zone
In the series of the experiments for horizontally lying layer, the following two significant fracture zones were observed. In Overlap 1/2, the fracture occured in the middle of the roof and it developed vertically to the upper direction ( Fig. 15 (a) , Fig. 7i ). In Overlap 1/4, the fracture zone occured parallel to the angle of stable zone and this zone was not continuous (Fig. 15 (b), Fig. 7a ).
For a inclined layer with Overlap 1/2, the fracture zone was similar to as dipicted in Fig. 15 (a) . The zone has developed normal to the layer. Moreover, at the side of the stable zone having smaller angle of stable zone (left side of stable zone in Fig. 7i ), pieces have loosed much.
Qualitative Relationship between Span Length and
Height of Roof Fall In this experiment, in the jointed rocks, three regions giving the relationship between the height of roof fall and the span length were observed (Fig. 16) . Region I is the stable region, resulting from the additional horizontal pressure which arises from the rotation of the layer. Region II shows the regular collapse and Region III shows the irregular collapse.
In Region III the height of the roof fall depends on the inclination of the pieces in the stable zone. The form of L-H diagram also depends on the shape of the pieces.
Conclusion
By using the MBFM, the mechanism of the roof collapse of the jointed rocks are qualitatively investigated . The main results obtained in this study are summerized as follows.
(1) The relationship between the span length and the horizontal pressure is expressed in eq. (3-1).
(2) The relationship between the span length and the roof fall height is seen in Fig. 16 . This relationship has the following three regions. Stable region, regular collapse region and irregular collapse region.
